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(54) 6 /* -FLUORO-PREGNANE COMPOUNDS' 

t vr - 1, GAETAN ° PALLADINO of Via Moscova 30, 20121 Milan, Italy, an 
Uauan.Nanonal, do hereby declare the invention, for which I pray that a patent may 
be granted to me, and- the method by which it is to be performed, to be particularly 

described in and by the following statement: 

The present invention relates to a new class of eMuoro-B-kcto-A'-'-steroids of the 
pregnane sene* whxh possess valuable pharmacological properties particularly anti- 
inflammatory and anti-rheumatoid arthritic acti'-ty with decreased relative decree of 
side effects such as -weight loss, sodium retention, calcium loss, adrenal and pituitary 
inhibition and the like, present in certain known physiologically active steroids 
i w JS?fl hleralurt ix is * c,! ^o*" 10 lhe experts in the steroid chemistry that a 
i-k«o-60-fluoro-A 4 -pregnene denvative is very instable and by epimerization it gives 
the corresponding 6a-fluoro-derivative. 

♦k II WaS now , •"'Pnsingly found that 3-keto-60-fluoro-pregnane can be stabilized in 
:ne o/^epimer form by a suitable introduction of the A 1 double bond system 

The resulting 60-fluoro-A 1 4 -pregnadiene derivatives which are valuable pharma- 
cologically acuve new products are thus object of the present invention. 
formul? 0 g t0 prcsent invCEtion « provided a compound- of the general 
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in which: 

R and R' arc each hydrogen or an alkanoyl group having from 2 to 8 carbon 
atoms; 

X is keto or /^-hydroxy or a 0-chlorine atom ; 

Y is a fluorine or chlorine atom but is not fluorine when X is a /Nchlorine atom; 

Z is hydrogen, a-hydroxyl, a-methyl or /?-methyl but when X is other than a 
/^chlorine atom then Z is not hydrogen when R' is hydrogen; and when Z is a-hydioxyl 
and R' is hydrogen the corresponding 16o,17a-acetonides and 16a-alkanoates, the 
alkanoyl group having from 2 to 8 carbon atoms. 

There will now be described a number of new interesting methods for the pre- 
paration of the new compounds of formula (I) through a series of new intermediates 
never described in the literature. 

Said methods, which will be illustrated in details hereinafter are characterised 
in that all synthesis ways pass through a key intermediate of general formula (II): 
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in ^whicruR is hydrogenzor an alkanoyl group having:fromr2: to.8'carb6n:atoms;,Z is 
hydrogenroran^or /?-mctfayi-group. " : "S.* 7 '"> r ' : ■^•■^c^ ^ ^ 

Thc : ] !?y intermediate of formula. (II) may be. prepared according to the reaction- 
Scheme N. 1 which* comprises . two variants,, as it as clearly indicated.. The. starting, 
material is represented by the formula:. 

CH 2 OCOCH 5 ,J . 

" 0: ^ 



r 



in which Z is hydrogen or an «- or /9-roethyl-group.. 

This starting material may be prepared from the corresponding 5a,6a-epoxide-3- 
i}^^ 1 by reacting it with 70% aqueous hydrogen fluoride; substantially according 
to U.S. Patent No. 2,841,600. 
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From the; key-intermediate (II). according to the new-methods of the. present 
invention illustrated;, uuthe;~ reaction Schemes NX a{, number : of :ncw^ products^ and 
intermediate can be prepared. / " ' " r , r 

We have chosen two different systems for the numbering of all compounds reported 
in both Scheme.No.1 and Scheme No. 2: arabic numerals are used for indicating mere 
intermediate, whilst Roman numerals are used for indicating end-products and/or im- 
portant, useful .intermediates. 

Compound (1) dissolved in dioxan is reacted with bromine in the presence, of 
sodium acetate to give the corresponding 2-bromo-derivative [2). Compound [11 may 
be prepared from the corresponding 5a,6a-oxido-3-cthylene-ketal derivative. Compound 
[2J by reaction with methanesulfonyl chloride is converted, into the Ua-mesyloxy- 
derivative f3) from which the corresponding 5a,17a-diacyl-derivative (4J is obtained 
by acylation with an organic acid anhydride (for example acetic or propionic 
anhydride) in\ a suitable solvent,, such as ethyl acetate, and in the presence of per- 
chloric acid.. Compound (4 J is then convened into the corresponding A , -*' ,in '- 
pregnatriene i.e. into the above mentioned key-intermediate (II). This conversion 
may be effected by treatment at 110—120° C with lithium chloride and pyridine 
in dimethylformamide.. Alternatively* compound (4] may be obtained also from com- 
pound Ul according to the reaction sequence llJ-»[5]-»l6J-»[4] of Scheme N.l. 

Compound [11 by reaction with methanesulfonyl chloride is converted into the 
1 la-mesy loxy-derivarive [5], which is acylated with an organic acid. anhydride in a 
suitable solvent such as ethyl acetate and in the presence: of perchloric acid to give 
the corresponding 6/?-fluoro-34a,l7a-triacyloxy-ila-mesyloxy-21-acetoxy-pregn-2-en- 
ZO-one [6] which may be converted into the 2-brorao-derivated. by reaction with 
bromine in dioxane or with dibromo-dimethyl-hydantoin in tetrahydrofuran. The key- 
intermediate (II) is then converted into the corresponding 9a-bromo-115-hydroxy- 
compound [8] according to the known procedures, for instance by reaction with N- 
bromo-acetanude or N-bromo-succinimidc. From compound [8J either the correspond- 
ing Wl/^xido-17a,21-diol diacylate [9] or 9ftll0-oxido-17a^l-diol [10J may be 
prepared. 

Compound 19] is reacted with 70% hydrogen fluoride at a temperature between 
7w\ • • 10 & v * «"* corresponding 9«-fluoro-ll^hydroxy-17«,21-diacylate 

(IV). Alternatively under the same conditions compound [10] gives the corresponding 
9 a -fluoro41ftl7o^l.triol.derivauve (V). Compound (V) may be obtained on alkaline 
hydrolysis of (IV) with potassium hydroxide in methanol and in nitrogen atmosphere. 
Compound I (IV) may be prepared through the 17«,21-ortho-€sters of ( V), on hydrolysis 
of said ortho-esters to 17a-acyl-esters and by subsequent acylation in the 21-position. 

By reacting compound (II) dissolved in acetic acid with N-chloro-succinimide in 
the presence of lithium chloride, the corresponding 9a,l lj9-dichloro-derivative (III) 
may be obtained. v ' 

By reacting compound (II), in which Z is hydrogen, dissolved in dimethyl form- 
amide with potassium acetate the corresponding A' '-derivative [7] may be obtained. 
Ireatment of the latter compound dissolved in aqueous acetone with potassium per- 
manganate m the presence of formic acid at -10° C. results in the corresponding 
^,17a-dihydroxy-denvative |ll]. Reacting the latter compound in acetic acid with 
N-chlorosuccinimide in the presence of lithium chloride forms the corresponding 9«,lli9- 
dichloro-denvauve (VI) ; r 6 ^ ^ 

By acylating (VI) in pyridine with an organic acid anhydride the 16«-acyl-deri- 
vauve is produced (VI A). 

Treatment of (VI) with acetone and perchloric acid affords the corresponding 
16a,17a-acetomde (VI B). 

On hydrolysing compound (VI) in aqueous methanol with potassium carbonate 
undernitrogen atmosphere the corresponding 21-alcoho! (VII) may be obtained. 

On reacting compound (VII) with acetone in the presence of perchloric acid the 
corresponding 16a,17a-acetonide may be obtained. 

... " 1 > 4 ' 9( - 1I) ." trie ?. e r .'J 1 ' "»y be convened into the corresponding 9o-bromo- 
11^-hydroxy-derivative (12] from which either the 9A110-oxido-21-ol [13] or the 
9l,U0-ondo-21-acctm (14| may be prepared. On reacting either compound [13] 
or compound [14] with 70% aqueous hydrogen fluoride at -10° C. the corresponding 
compound (VIII) and respectively compound (IX) may be prepared. 

On hydrolysing compound (IX) in methanol with potassium hydroxide under 
nitrogen atmosphere compound (VIII) may be obtained. 

Reacting either compound, (VIII } or con)pound, ,(,IX), wWuicchjm iiuhe oresenc 
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By acylaiing compound (IX) and respectively (VIII) in pyridine with an organic 
acid; anhydride, the corresponding levr-acy I -derivative (IX. AV and respectively the 
corresponding loW^l^acyl^derivatlve (VIII B) may be prepared. 

Treatment of 9ftlip^xid(Mlerivatives 19J, J10) t (13) and 114) with concen- 
trated hydrochloric acid (36%) at 0° C affords the corresponding 9tt-chloro-llfi- 
hydroxy-derivatives. 

The oxidation of the 9«-halo-ll£-hydroxy-steroid$ (sec compounds (IV) (IX A) 
and (IX B)) to the corresponding keto compound (where desired) may be effected by 
the conventional oxidizing procedures, e.g. OO, in acetic acid. 

The following Examples 9, 10, 11, 16, 17, 18 and 19 are in accordance with the 
present invention, the remaining examples being given by way of information. 

EXAMPLE 1. 

2-Bromo*60-fluoro*pregnane-5a,l la,17a,21-tetrol-3»20-dione 21 -acetate 
(Compound |2], Z=H). 
To a suspension of lg of 6j3-fluoro-pregnane-5njla,17o^l-tetrol-3^0-dionc 21- 
?.cetate and of OJg of anhydrous sodium acetate in 15 ml. of dioxan 0.5g of bromine 
are added at. 25—28° C with stirring. After 5 minutes the reaction mixture is poured 
onto 100 ml of colJ distilled water. The precipitate is filtered, dried, and re-crystallized 
from chloroforxn-methanol. 

Yield 0.8g of product. (Compound. [2] Z=H). 

IR (in Nujol (Registered Trade Mark)) 3520, 3420, 3230, 1760,1720, 1225 cm" 1 . 

EXAMPLE. 2. 

2-Bromo-60-fluoro-pregnane-5a,l la,17«,21-teirol-3,20-dione 1 la-mesylate-21-acetate 

(Compound [3] Z=H). 
To a solution of 5g of compound |2], Z=H in 25ml. of pyridine cooled to —10° 
C, 3 ml of methanesulfonyl chloride are added drop* wise with stirring. Stirring is con- 
tinued for 30 minutes whereupon the reaction mixture is poured onto 250 ml of cold 
water. The pH of die resulting suspension is adjusted to 3.5 with 10% aqueous dilute 
sulfuric acid. The suspension is then filtered and the crude compound [3], Z=H is 
dried. Yield 5. 5g. 

EXAMPLE 3. 

2-Bromo-6£-fluoro-pregnane-lla-mesyloxy^ 

(compound (4] Z=H R=Ac). 
lg of [3], Z— H is dissolved in a mixture of 44 ml. of ethyl acetate, 7.5 ml of 
acetic anhydride and 0,05 ml of 70% perchloric acid. The reaction mixture is kept 
with stirring at room temperature for 30 minutes then it is poured into a separating 
funnel containing cold solution of 13g of sodium bicarbonate in 60 ml of water. The 
whole mixture is thoroughly shaked and allowed to separate. 

The organic layer is concentrated "in vacuo" to a semi-solid residue. This is then 
triturated with ethyl ether and the solid is filtered and washed with the same solvent. 
Yield lg. 

% Br calculated 11.7%: 



found 12.1% UV-Spectrum A MeCH 285 m*. 

max 



EXAMPLE 4. 

6^fluoro-2-pregnene-lla-mes>*Ioxv-5tt,17tt^l-triacetyloxy-20-one-3-enol acetate 
(compound [6J, Z=H, R=Ac). 
Starting from compound 1 1] there is obtained compound [5 J, Z=H by using the 
same procedure as described in EXAMPLE 2. Compound {6], Z=H is obtained from 
15] by using the same procedure as described in EXAMPLE 3. 

EXAMPLE 5. 

2-Bromo-6^-fluoro*pregnane-lla-mesyloxy-5o,17o,21-triacetyloxy-3 > 20-dione 
(compound |4| from (6) Z=H, R=Ac). 

To a solution of lg of (6] in 10 ml of tetrahydrofuran 0.1 ml of 35% perchloric 
acid and 0.5g of dibromo-dimethyl-hydantoin are added with stirring. 

After 1 hour at room temperature the reaction mixture is slowlv poured in 100 ml 
of an aqueous diluted solution of sodium sulfite so as to eliminate the excess of bromine. 
The suspension is then filtered, the crude product is collected and dried. Yield 1.05g of 
lac desired product with the same characteristic of that obtained from compound 13] 
ai described in EXAMPLE 3. 
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EXAMPLE. 6. 
. . - „ Wrfluoro-l,4,9(ll)-pregnatriene-17^ 

(compound II Z=H, R=Ac). 
To a suspension of 5g of 2-brorao-60-fluoro-pregnane- 1 la-mesy loxy-5a, 1 la J. 1 - 
Tnacetyioxy-3,20-dione in 50 ml of dimethyl fonnamide 5g of lithium chloride and 
0.5 ml of pyridine* are- added with stirring: While bubbling nitrogen in the reaction 
mixture this is wanned up to 110°— 120° C and kept for 40 minutes. Upon cooling 
to 20° C the reaction mixture is poured little by link in 500 ml of cold water. The 
resulting suspension is filtered, the crude product is collected and dried. Yield 3.5g. 

The crude product crystallises readily from methanol giving 2.5g of pure product 
having the following properties: 

UV-Spcctnim.A McOH 239— 240 ma e}° /o 338 
max 1 cm 

IR-Spectrum 1740 1675 1640 1235 cm- 1 , 
analysis calculated for QjH^FO^ M.W. 444 J 
67.5% H 6.55%: found 66.8% H 6.42% 

The N.M.R. analysis confirms the steric configuration /? of the fluorine atom in 
position 6. 

EXAMPLE 7. 

6^-fluon>9^,llj3-oxido-l,4«pregnadicne-17a^i-diol-3,20-dione 17,21-diacetate 
(compound (9J Z=H,R=Ac). 
lOg of compound (II A) (Z=H; R-Ac), obtained according zo EXAMPLE 6, 
arc suspended in 100 ml of tetrahydrofuran. To the resulting suspension kept at 4-10° 
C. with stirring 5g of N-bromo-acetamidc and 10 ml of 7% aqueous perchloric acid are 
added, and the mixture is kept under gently stirring for 1 hour. Then the excess of 
bromine is removed by addition of an aqueous solution of sodium sulfite, and the 
whole mass is slowly poured into 1 hire of cold water with stirring. The corresponding 
9a-bromo-H^-hydroxy-derivative, thus formed, compound [8), is filtered and the crude 
intermediate is suspended in 150 ml of acetone containing 15g of potassium acetate 
and refluxed for 1 hour. 

The reaction mixture is then poured in cold water. After filtration and drying 4g 
of crude product are obtained. (Compound (9) Z=H; R=Ac). 

UV-Spcctrum: A MeOH 248—249 mu E l % =330 
max 1 cm 

EXAMPLE 8. 

6£-fluoro-9&n0^xido-16a-methyM 

(compound (10), Z=aCHj. 

To a solution of 60-fluoro-9a-bromo- 16a-methy 1-1,4 -pregnadiene- 11 fi t \7*£l - 
triol-3,20-dione prepared from 10 g of compound (II B) (Z=aCH„ R=Ac), accord- 
ing to the same procedure of EXAMPLE 7, in 100 ml of methanol is added an aqueous 
solution of 5g of potassium carbonate. The mixture is kept at 15—20° C with stirring 
for 1 hour. The excess of potassium carbonate is neutralized with acetic acid and the 
reaction mixture is slowly poured in 1 litre of cold water with stirring. The crude 
product is filtered, washed with water and dried. Yield 3.2g. Upon a crystallization 
from acetone 2.8g of pure product are obtained. 

IR-Spectrum (Nujol) maximum at 3400—1715—1660—1615 cm -1 . 

EXAMPLE 9. 

6&9a-difluoro-prcdnisolone 17e,21-diaccta:c (compound IV A Z=H, R=Ac). 
Q£ » . J° 10 m! of 70 ° /o a( l ucous hydrogen fluoride cooled to -10° C. 2g of 6j?-fluoro- 
9/f,ll^ido^,4.pregnadiene-17a^l^liol-3^0-dione 17,21-diacetate, obtained accord- 
ing to EXAMPLE 7, are slowly added in a polyethylene vessel with a magnetic stirrer. 
After 30 minutes the reaction mixture is poured with precaution in cold aqueous 
ammonia. 

The product is filtered, washed with water and dried. 2g of crude product are 
obtained; a crystallization from methanol gives 1.3g of the desired pure product. 



UV-Spectrum A Mc0H 238 m« E 310 
r max 1 cm 



IR-Spectrum A 



3400—1730—1665—1630—1235 cm" 1 . 



[«)n=~14.2° (C=0.5 in HCCI,) 
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position 6. . 

EXAMPLE.10. 

6^9o-difluoro-16tff^cthyl-pitdnisolone (compound -V.: B, Z=aCH 3 ).. 
By starting from, the 9fi t l l£-epoxido-derivative ( 101, prepared . according to 
EXAMPLE S and by, operating . according to EXAMPLE. 9, 60,9a-difluoro-16a* 
mcthyl-prednisolone is obtained.- 

UV-Spectrum A MeOHf =2 3 9 am; eJ% =399; [a] 0 =+5^° (dioxane). 
max. 1 cm 

EXAMPLE 11. 
6/J,9a-difluoro- 16a-mc thy 1-predniso lone 21-pivalate: 1 
(compound IV B Z=aClU; R=_CO— C(CH,) 3 ). , 
To a solution of Ig of 6j9,9a-difluoro-16Vmethyl-prcdnisolone in 10 ml of 
pyridine 0.7 ml of pivaloyl chloride, are added.. The reaction mixture is kept at 
10 — 15° C. for 2 hours, then it is poured in 100 ml of cold water containing 2.5 ml 
jf 96% sulfuric acid. The resulting suspension is filtered,. washed with water and 
dried:. The crude product is recrystallised from ethyl acetate— ethyl ether.. 
0.6g of 6j9,9cr-difluoro-16a-methyt-prednisolone 21-pivalate are obtained. 



UV-Spectrum A 



Jl ^P H =239 Ej % 314 
max. 1 cm 



max. 1 cm 

IR-Spectrum A Nujol 3460— 3360— 1735— 1715— 1670— 1630 cm" 1 , 
max 

la] 0 =+23° (c=l dioxan). 

EXAMPLE 12. 

6£-fluoro-l,4,9(ll), 16-pregnatetraen-21-ol-3,20-dione 21 -acetate (compound [7J). 

To a suspension of 25 g of anhydrous potassium acetate in 300 ml of dimethyl- 
formamide, 5 g of 6j5-fluoro-l,4,9(ll)-pregnatriene-17a^l-diol-3 ) 20-dione 17»21-di- 
acetate (compound (II) Z=H, R=At) are added. The suspension is heated to 
110—120° C under nitrogen atmosphere with stirring. 

The reaction mixture is kept under these conditions for 4 hours, then it is cooled 
to 20° C. and it is poured little by little in 3 litres of cold water with stirring. The 
product is filtered, washed with water and dried. 3.5 of compound [7] are obtained. 



UV-Spectrum A MeOH =240 mu e}°/° =646 
1 max 1 cm 



IR-Spectrum 



. nujol 
v max 



1740—1675—1635—1585—1230—1240 cm' 1 . 



EXAMPLE 13. 

6/?-fluoro-l,4,9( 11 )-pregnatriene-16rt47ft»21-triol-3 > 20-dione 21 acetate 
(compound (U|). 

To a solution of 5g of compound |7] prepared according to EXAMPLE 12, 
in 200 ml of pure acetone and 1.2 ml of 99V. formic acid cooled to —10° C a solu- 
tion of 2.3g of potassium permanganate in 100 ml of 80°/. aqueous acetone with 
stirring is added. 

After a few minutes a 10% aqueous solution of sodium bisulfite is added drop wise 
to remove the excess of permanganate. The precipitated salts are filtered, the filtrate is 
concentrated "in vacuo" to remove the solvent. The resulting aqueous suspension is 
filtered. Yield 3.7 of the desired compound [11]. 

UV-Spectruni A McOH 240 mu; E } % =390 
max 1 cm 

IR-Spectrum A Nu i o1 3450—3350—1750—1730—1665—1625—1230 cm" 1 , 
max 

EXAMPLE 14. 

6)?-fluoro-9ftll/5-oxido-l,4-pregnadicne-l6o,17a^l-triol-3,20-dione (compound [13]). 

By using compound [11 ] — see EXAMPLE 13 — as starting material and by operat- 
ing as described in EXAMPLE 8 through the "bromhydrine" (12) the desired com- 
pound. [13] is obtained. 



UV-Spectrum A MeGK 24 9 m , i; £ »% 39 g. 

max * cm 

IR-Spectrum A Nujo1 3440— 1715— 1670— 1635 cm" 1 . 
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EXAMPLE 15. 

* 6£-fluoro-90,l l^^oxido-l^pregnadime-l^ ^17a^ lrrtolr3^ tt^onei21-acetate^ - 

(compound. 1141). 

By using compound [11] as starting material and by operating as described in 
EXAMPLE 7 the desired compound ( 14] is obtained.. 



IR-Spectrum A 



3350—1720—1665— 1625— 1235 cm~ l . 



111 



EXAMPLE 16. 
6^,9o^fluon>-16a-hydro^-pTednisoIone:. (compound VIII). 
By using compound. 13 — see EXAMPLE 14 — as starting material and by operating 
as described in EXAMPLES the desired compound (VIII) is obtained.. 

UV-SpectTMm A JJ*?" =238 E =366 
max: l cm 

IR-Spectrum \ 3400— 3300— 1710-1668— 1630 cm"'. 



EXAMPLE 17. 

6/?,9a-difluoro- 1 6a-hydroxy- prednisolone 16a,17«-acetonide 21 -acetate 
(compound IX B). 

To a suspension of 500 mg of Compound VIII in; 75 ml of acetone is added 
0.05 mi of 72% perchloric acid and the mixture agitated 2t room temperature for three 
noun. During this period ihe crystals gradually dissolve- and the clear solution is 
neutralized with dilute, sodium bicarbonate and the acetone removed in vacuo. The 
resulting crystalline suspension is filtered and the crystals washed with water. The 
crude dried material is acetyiated with acetic anhydride in pyridine. The 21-acetate 
thus obtained has the following characteristics: 

UV-Spectrum A McOH 239 m« E J% =309 
max 1cm 

[a] D =+38.3 (c=l dioxan). 

EXAMPLE 18. 

6^fluoro-9a,l lj9-dichloro-l,4-pregnadiene-17a^l-diol-3^0-dione 17,21-diacetate 

(compound III A). 

To a solution of 5 g of Compound II A (R= acetyl) and of 20 g of lithium 
chloride in 200 ml of glacial acetic acid there is added 2.5 g of N-chlorosucrinimide 
with stirring. The reaction mixture is kept at 15—20° C. under stirring for a further 
three hours then it is poured into cold water. The precipitate is filtered, washed with 
water and dried. Upon crystallization of the crude product from aqueous acetone 2.5 g 
of Compound III A (R=acetyl) having the following characteristics are obtained: 

UV-SpectrumA McOH 237— 238 m«; e\ % =304. 
max I cm 

[a] t ,= + 309.9 (c=l dioxan). 

EXAMPLE 19. 
6j^fluoro-9a,ll£-dichloro-16a-methyl-M^^ 

17,21-diacetate (compound III B).- 
By starting from compound II B (R=acetyl) and by operating as indicated in 
EXAMPLE 18, Compound III B (R=aceryl) is obtained,- having the following 
characteristics: 

UV-Spectrum 237—238 mpi E }^ =284 
la|,.= +27° (c=l dioxan). 

Intermediates useful in the preparation of the compounds of the present invention 
form the subject matter of my co-pending application No. 42978/77 (Serial No. 
1,504,295). 

The present invention also relates to an anti-inflammatory composition comprising 
a compound of the present invention together with a pharmacologically acceptable 
carrier. 
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atoms; and Z is hydrogen, a-methyl, jff-methyl or <t-hydroxy; and when Z is o-hydroxy 
and; R' is hydrogen, the. corresponding - 16a,l7a-acetonides and*, the 16a-alkanoates,. 
the alkanoyl group riaving from 2 to 8 cufabn : atbm&'^'^' : T1 

6. A 6j9-fluoro-l t 4-pregnadiene-17a^l^ol-3 s 20*dione-derivative of the structure:: 



in which: 

R and R' are each hydrogen or an alkanoyl group having from 2 to 8 carbon 
atoms; 

X is keto or j8-hydroxyl or a ^-chlorine atom; 

Yin. fluorine or chlorine atom but is not fluorine when X is a ^-chlorine atom; 

Z i*» hydrogen, a-hydroxyl, a-methyl or /9-methyl but when X is other than a 
j9-chlorine atom then: Z is not hydrogen when R' is hydrogen and when Z is a a* 
hydroxyl and R' is hydrogen the corresponding 16<r,17a-acetonides and 16a-alkanoates, 
the alkanoyl group having from 2 to 8 carbon atoms. 

7. 6^,9o-difluoro-prednisolone 17a 9 21-diacetate. 

8. 6/?,9o^fluoro-16a-methyl-prednisolone* 

9. 6)9,9a-difluoro-16a-methyl-prtdnisolone 2l-pivalate. 

10. 6^ > 9a-difluoro-16a-hydroiy-prcdnisolone. 

11. 6^,9<r-difluoro-16a-hydroxy-prednisoione l6a,17a-acetonide 21 -acetate. 

12. 6j3-fluoro-9a,ll^^chloro-l,4-pregnadiene-17a^l-diol-3^0-dione 17,21-di- 
acetate. 

1 3. 6/?-fluoro-9a,l l/9^ichJnro-16a-methyl-l,4-pregnadiene-17a^l-dioI"3,20-dione 
17,21-diacetate 

14. A compound as claimed in any preceding claim, substantially as hereinbefore 
described. 

15. An anti-inflammatory composition comprising a compound as claimed in any_ 
preceding claim, together with a pharmacologically-acceptable carrier. 

POTTS, KERR & CO., 
Chartered Patent Agents, 
15, Hamilton Square, Birkenhead, Merseyside, L41 6BR, 
and 

27, Sheet Street, Windsor, Berkshire, SL4 1BY. 
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